Introduction 1)
Steel structures are extensively used in industrial and civil engineering due to those own advantages as a relatively cheap material with fast erection, high strength and light weight. However, a big disadvantage of the steel as a structural material is its vulnerability to elevated temperatures. Under the fire condition, steel loses a considerable amount of strength and stiffness as its temperature rises and the overall and local buckling stress decreases at faster rate than yield stress at high temperatures. Therefore the flange and web of steel universal columns, BS5950-Part1 1) , under compression can fail in the overall and local buckling at high temperatures.
Due to the non-linear stress-strain relationships of steel member at high temperatures in fire, the overall and local buckling behaviors become more Hancock studied the overall and local, distortional and flexural-torsional buckling of cold-formed steel at ambient temperature about their major axis 2) . The method of analysis used herein is based on the finite strip method. . Bradford et al. studied the overall and local buckling of cold-formed steel of composite structural elements at elevated temperatures 4) . By applying the principles of linear plate instability theory, to find critical loads, and the data found in EC3:Part 1.2 5) , to evaluate the important material properties at elevated temperatures, the behavior of the beam in question has been evaluated. Jang et al studied the analysis of the yield stress and the deflection 6) . Koo et al studied local and overall buckling of H-beams at elevated temperatures 7) . Baik et al studied the local and overall buckling behavior of cold-formed channel columns under compression at elevated temperatures 8) . Kang et al studied the local buckling and optimum width-thickness ratios of I-beans in fire 9) . Design examples are analyzed by using the fire analytical program of this study and these results are compared with the fire analytical results by Wadee 10) .
Material properties of steel at elevated temperatures

Stress-strain curves
The structural steel is classified as SS400, SM490, S235, S275 and so on. The stress-strain relationship of the steel with grades S235, S275 and S355 (yield stress: MPa) is specified in EC3: Part where, σ θ, σ y,θ , σ p,θ, E θ are the stress, the yield stress, the proportional limit stress and the elastic modulus at temperature θ respectively; σ y,20 , E 20 are the yield stress and the elastic modulus at ambient temperature θ respectively; ε θ , ε y,θ , ε p,θ , ε t,θ , ε u,θ are the strain, the yield strain, the proportional limit strain, the limiting strain for yield stress and the ultimate strain at temperature θ respectively;
In <Fig. 2>, it can be seen that the modulus of elasticity decreases at faster rate than the yield stress and that the yield stress is almost invariable in about θ≤400°C and decrease rapidly in about 400°C<θ≤800°C and that the modulus of elasticity is almost invariable in about θ≤100°C and decrease rapidly in about 100°C<θ≤800°C.
It can be also seen that the yield stress and modulus of elasticity are zero in about θ=1200°C.
3. Overall and local buckling of SUC in fire
Overall and local buckling stress in elevated temperatures
The elastic overall and local buckling stresses for the flange and web of steel columns under compression at elevated temperatures are, for local buckling stress of flange (1) for local buckling stress of web (2) for overall buckling stress (3)
Where, Steel grade(S275) and BS5950 design grade (43) has been used for the design example. <Fig. 7>
shows the yield stresses, overall and local buckling stresses of three steel columns are almost invariable in about θ ≤ 100°C and that are decreased slowly in about 100°C <θ ≤ 500°C and rapidly in about 500°C <θ ≤ 800°C. In <Fig. 7> and <Table 2>, it can be seen that case-A occur the overall buckling in height 4m and the overall buckling in height 6m
and that case-B and C occur the yield in height 4m
and the overall buckling in height 6m. In <Table 2>, it can be also seen that the critical temperature ranges of case-A to case-C are 525.3°C to 590.3°C. 
Conclusions
The critical temperatures, critical loads and the 
